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1. Background and Purposes of the FOTs in the Tokyo Waterfront Area

[Implementation contents and testing areas]

Transmitting driving support Defining ODDs and using
Transmitting traffic signal information and lane-level infrastructure facilities such
information via ITS wireless to traffic environment as advanced PTPS in mixed
implement advanced information using via ETC2.0 traffic environments to
automated driving on to implement advanced implement ART using
ordinary roads automated driving on automated driving
highways technology

(QExpressway routes
connecting Haneda Airport (®Haneda Airport area
and the Waterfront City, etc.

@ Waterfront City Area
® Haneda Airport area



1. Background and Purposes of the FOTs in the Tokyo Waterfront Area

[Implementation contents and testing areas]

(QExpressway routes connecting Haneda
Airport and the Waterfront City, etc.

Providing gate and merging support
information through ETC2.0 road-to-
vehicle communication (FY2019

- FY2020)

Int'| Terminal West

Benfenbagi Eas
e %\ .
— HanegdaAirport 2chome Wesl
| i3

Bentenbashi East e
Haneda Airpot:chom

GoogleMap Int'l Terminal E&st"

AR

(OWaterfront City Area
(ordinary roads)

*Realize highly automated driving on ordinary
roads by supplying traffic signal information via
ITS wireless communication(750Mhz)
(FY2019 - FY2020)

Realize ART (autonomous bus) in mixed transportation environments by utilizing
infrastructure equipment such as magnetic markers and PTPS (FY2020) 3



2. FOTs in the Tokyo Waterfront area schedule

2019 2020 2021
|tem N : N N N N N N N N N . N N N N : N N N N N
Mar. : Apr. : May : Jun. : Jul. : Aug. : Sep. : Oct. : Nov. : Dec. | Jan. : Feb. : Mar."§ Apr. : May. : Jun. : Jul. : Aug. : Sep. : Oct. : Nov. : Dec. | Jan. : Feb. : Mar.
Milestone ¥« Proposal : ¢ Start EOTs Y Tokyo Olympics
: Y Acceptance : : : : : ; :
: : ¢ Confirm progress “¢Report results
a. Yelnitial data ¥cMap update data #1 ¥ Map update data #2 (4/6) YeMap Update Data # 3
FOTs in the Waterfront City (Data created for Phase 1 SIP) e Test vehicle on-board equipment, SIW #1 SIW #3 (Update S/W) : : :
area : : : : : | : : : : :
 Preparing test materials: ] Test | #SW #2 (Update SW) : s Report the results to participants
: ' : : [ FOTi(signal ifformation) [ s<Event) : : : Suminary

b.

FOTs in Metropolitan
Expressway routes (including
general roads) connecting

YeMap update data # 1
¥ Test vehicle on-board equipment, S/W # 1

MJp update data #2 (3/10), #3 (5/12)
aneda Line ¥xWangan Line

YeDevefipment of roadside infrastructure

Y¢Map update data #4

Y Report the results to participants

A Establish a technical desk

Report on the infrastructur status

:Confirm Y2020 matters implemented

A Start distributing the dynamic control system and staflsafety management operation

. Results of the participants

evaluation

Haneda Airport and the Test |XQW#2 _ _ _
Waterfront City area, etc. LR | ﬁEven{s |
: : : (Supffort ETC gate and confluence) : : : : :
system review and design Prepare test equipment | Test | Test | Summary
C. : 5 : 5 :
FOTs in the Haneda Airport ¥ Map update data #14/6) ~: ¥eMap update data #2
area Y Test vehicle on-board equipment 5/W #2 (Update SM)
: ; : ; YrReport the results of :
Test H SIW:H# : : participants :
_ : FOT : | weEvenls | ' Suminary
d Participants WG; % * * S * * o S § * * *
Operation and management of § : : : : : 1 e A 4 :
FOTs Discuss equipment specifications ¢ Report equipment evaluation results Exchange of views for participant evaluation : iEquipment-side evaluation of traffic
I_Jiscuss thg evaluatit_)n method_ Discu5§ reviewing the evaluation met_hod : : \_._T_.__J ;information by lane
: : : : : : : : Discuss how to evaluate traffic information I : :
;. o : : : : by lane : Participant evaluation of traffic information
Instruction on equipment and maps iFY2019 @sults summary : : : by lane




3. Contents of tests performed in each area

3.1 Waterfront City area
(1) Overview

® Ensure reliability of signal recognition by vehicle

® Presence of dilemma zones* interfering with smooth
traffic flow

* Timing when it is not possible to pass the stop line when the light is
yellow, but it is also not possible to stop without braking suddenly

Verification
items

® |nfrastructure information effectiveness and conditions for traffic
signal intersections

® Assessment of impact of autonomous vehicle driving on traffic
flow, and factors causing this impact

&

)

Check the
road ahead

® Recognition improved by use of dual information
systems

® Avoidance of dilemma zones* through use of
predictive traffic signal information (number of
remaining seconds)

Hypotheses
regarding
effectiveness of

cooperative
infrastructure
technologies

® Verify effectiveness of distributing traffic signal information

® Confirm specifications aimed at standardization and consensus by test
participants

® |dentify environmental conditions required for traffic signal information
distribution

e Clarify issues to be addressed in order to cultivate a sense of acceptability
in society

Items to be provided by SIP

On-board test equipment

Infrastructure

o |TS wireless roadside devices for On-board ITS wireless device
supplying traffic signal information * High-accuracy 3D map and distributed
« High-accuracy 3D map information overlap display viewer
¢ Qutput function to vehicle control

Data logger
(movement management)



3. Contents of tests performed in each area
3.1 Waterfront City area

(2) Traffic signal information evaluation concept

Traffic signal information
evaluation

Performed on equipment side (Consortium)

-

Verification of traffic signal

information processing stability

N

Verification of matching between

maps and location information for
traffic signals, etc.

Confirmation of received data
Confirmation of traffic signal state
information

Confirmation of traffic signal and route
information, etc., at each location

Verification of vehicle control based on

operation mode notifications when an
abnormality is detected

Verification of safety and acceptability

of dilemma avoidance model

1

\S

Comparison of vehicle driving status
and traffic signal information

* /

Performed on test participant side

(D Effectiveness of infrastructure
traffic signal information in

automated driving

~

(@ Effectiveness of predictive traffic

signal information (number of
remaining seconds)

Comparison of vehicle driving status
and traffic signal data
(test vehicle data)

Qﬁerent conditions and collect data

Test participants are requested to drive in the test area multiple times under

Infrastructure installation
conditions necessary for
automated driving

_/




3. Contents of tests performed in each area

3.1 Waterfront City area
(3) Evaluation patterns

@ Confirmation of impact on automated driving for intersections/routes for which traffic signal color determination is difficult due

to morning sun, evening sun, headlights of oncoming vehicles, etc.
* Please drive and perform testing during the early morning, in the evening, and at night

A

Bay on west side

Bay on east side Bay on east side

Large, open intersection _
= " Legend
o Traffic signal remaining seconds
information: Confirmed

A Traffic signal remaining seconds
information: With margin

= 10
O O <_> Current light color information

B--—' - S

Intersections in the Waterfront City area where traffic signal current color determination is _ _ _
OPotentlaI evaluation locations

difficult due to morning or evening sunlight, etc., and intersections with few nearby buildings



3. Contents of tests performed in each area

3.1 Waterfront City area
(3) Evaluation patterns

(D Confirmation of impact on automated driving for intersections/routes for which traffic signal color
determination is difficult due to morning sun, evening sun, headlights of oncoming vehicles, efc.
* Please drive and perform testing during the early morning, in the evening, and at night

Backlight (Evening sun)

Backlight (Morning sun)




3. Contents of tests performed in each area

3.1 Waterfront City area

(3) Evaluation patterns
(2 Effectiveness of predictive traffic signal information (number of remaining seconds) (Confirmation of impact of
the presence or absence of traffic signal remaining seconds information on automated driving)

Note: No controlled test will be performed for this FOT

Vi ’ Pedestrian

e Remaining seconds | °0SSIN9 only_
Remaining seconds information not 1 ,'ZU
7 <4 : ~

s L4

" Remaining seconds  #
information available
(With margin)

< (Confirmed) Ci =
5_@ 5-(2) & ] o T :
ol AA A % S o
~ Remaining seconds Z\17-(2) 7
< % Y A Dinformation availables: g
Pedestrian =Ly, (Margin) ~
crossing only | R Ol 3 s x 2
~ 4 _((;:-~\\ 15 21 5 | _}:(
S ey A PR v € S vy
Ll Sy ~ S b ) .Rfemalryng secgl)ngls,
. “=~ 7 Remaining seconds gy ]
Reimglrml igﬁ%%qu A - inforwgtﬁog available (With margin)
: b ith margin L
available p ( gin) egeTr:gfficsignalremainingseconds

information: Confirmed
Traffic signal remaining seconds
information: With margin

0 Current light color information

i Bo .5 :

Rernaining seconds . L . s .
information avaable Locations where traffic signal information is provided in the Waterfront City area

(Confirmed) (ITS wireless mode within test area) OPotentiaI evaluation locations




3. Contents of tests performed in each area

3.1 Waterfront City area
(3) Evaluation patterns

@ Effectiveness of predictive traffic signal information (number of remaining seconds)
(Confirmation of impact of the presence or absence of traffic signal remaining seconds information on automated

driving)
T)Recognition of traffic | _,.e**""
signal by on-board cameraf ..+ A

2) Control starts 3) Risk of sudden
dece

(without support information)

Roadside unit

((((((u S
( ]‘;‘ N

afe intersection
passing/deceleration or
stopping well in advance

2 2 4

1) Predictive traffic signal
information received
-~

()
2)Control starts

Vehicle speed (with support information) Vehicle speed

N\ Sensor information +
infrastructure information
s - Driving control using dual
Cooperative infrastructure driving information systems Autonomous driving
<. N 2 ~ <. ~
~ N 7 ~ 7
60km/h - 60km/h
<- Detection of number of
ds traffic light will
remai n
_\
40km/h : } \\ 40kmih | —
Y <- Clrran%e {rortn rbeen to Y t<- Cr;langg f{orrg %r%en
Predictive driving control gliow detected by on- Preliminary deceleration control o yellow detected by
(deceleration to avoid dilemma) M sensor to avoid dilemma n-board sensor
20km/h 20km/h
Change from g&to yellow Change from green to Xellow >
—> ‘ > t
Ime . Time
. . Detection b .
Received support Detection by Stop line on-board sengor Stop line
information on-board sensor y
Sudden profile change 10



3. Contents of tests performed in each area

3.1 Waterfront City area

(3) Evaluation patterns
® Impact assessment

* The impact assessment will consist of evaluation of the impact autonomous vehicles have on their surrounding environment
when realizing safe driving in actual traffic environments. This includes their impact on ordinary vehicles driving nearby,
crosswalk pedestrians, and the like.

* Study and analysis will be performed using data from test participants, data from movement management systems, and
roadside camera video, efc.

- =

- There are various obstacles and risks that affect automated driving itself in actual traffic environments.
E.g.) In routes with many vehicles parked on the street, automated driving systems may have difficulty making left turns in accordance with Road Traffic

Law Articles 18 and 20
E.g.) There are many trailers in Odaiba, which can present impediments to automated driving E.g.) Traffic jams may result from observing speed limits,

etc.
- The fourth quarter of 2019 and the first through the third quarters of 2020 are positioned as the FOT evaluation period,
and testing will be performed during this period.

Positioning of pre-test > Positioning of the FOTs >

3Q 2019 4Q 2019 1Q 2020 2Q 2020 3Q 2020 (4Q)
g:sl':r;tr:;ma;:]odntrial FOT implgmgntgtion FOT im.plementation (Olympics/ FOT im_plementation Summary
oberation Data acquisition in an Evaluation of data " Paralympics) Evaluation of data
D'Z,ta acquisition in an actual actual traffic acquisition and analysis in 3 ; acquisition and analysis in
traffic er?vironment w Maltrafﬂc ! i an actual traffic
* - - . * H H R i 3 A —

Identify issues that impede Begin analysis environment : : environment
ihe a-CqUISItlon of data * Participants may be requested to perform driving during the early morning, at night, etc., to collect data.

Refine plans — — —

11



3. Contents of tests performed in each area

3.2 Metropolitan Expressway routes connecting Haneda Airport and the Waterfront City area, etc.
(1) Overview

Hypotheses i i idi
o Smooth ETC gate pass support regarding ° Support_gate selection and passing by providing
o Mai d . t based tual mai effectiveness of information
ain roadway merging Support based on actual main EEAEEE o Support adjustment of vehicles speeds in order to
roadway vehicle speeds infrastructure . ) AN .
technologies merge into main roadways by providing information
Verification
® Appropriateness of operation of cooperative infrastructure system ® Consider infrastructure specification improvements
® Effectiveness of provision of support information to autonomous } © Identify infrastructure installation conditions for airport west
vehicles, etc. exit/entrance
® Impact on ordinary vehicles (assessment) ® Clarify issues in order to define specifications based on FOT
e Verification of infrastructure installation conditions ® |dentify infrastructure need and prioritization requirements

;} Items to be provided by SIP

Infrastructure On-board test equipment

e ETC2.0 road-side devices (provision of o
merging support information and ETC
gate pass support information)

o High-accuracy 3D map

ETC2.0 vehicle-mounted device
High-accuracy 3D map and distributed
information overlap display viewer

e Qutput function to vehicle control

¢ Data logger (movement management)
¢ Drive recorder

12



3. Contents of tests performed in each area

3.2 Metropolitan Expressway routes connecting Haneda Airport and the Waterfront City area, etc.

(2) Approach to evaluation

Evaluation of
ETC gate
passing and

Performed on equipment side (Consortium)

merging support
information

Test participants
are requested to
drive in the test
area multiple times
and collect data

(1) Verification of the
placement of the traffic
infrastructure necessary
for achieving advanced
automated driving

(1)-1 Confirmation of the data received
from ETC2.0 roadside wireless
devices and the data output to
vehicle control

(1)-2 Measurement of transmission time
between ETC2.0 roadside
wireless devices and test vehicle
on-board equipment

(2) Consideration of matters
related to vehicle use of
infrastructure information

(2)-3 Presence/absence of ETC gate
passing support information/merging
support information and confirmation
of vehicle driving status
(Information exists: Test participant
data)

(No information exists: Equipment-
side simulation)

Performed on test participant side

"

(3) Confirmation of the
effectiveness of ETC gate
passing support information

(3)-1 Confirmation of automated
driving using ETC gate
passing support
information

~

(4) Confirmation of the
effectiveness of merging
support information

(4)-1 Confirmation of automated
driving using merging
support information

FOTs working group
(Consortium) and
infrastructure
equipment

SIP-adus PD requirements
. [dentify infrastructure
installation conditions, etc.,
that can be applied to other|
highways as well

\_

v

F======
I

" (1) Creation of system "
| for using merging
" support information, etc., ||
received from traffic
l
|| infrastructure
" (2) Speedy p_ractical ||
" |rr}plementat|on of "
infrastructure
" collaboration automated ||
driving "
|| (3) Verification of
" installation locations of ||

antennas in front "
|| of/behind toll booths |
": —_— ===




3. Contents of tests performed in each area

3.2 Metropolitan Expressway routes connecting Haneda Airport and the Waterfront City area, etc.
(3) Evaluation patterns
@ ETC gate passing support
Application design approach:

» Vehicles that receive information drive towards appropriate ETC gates without suddenly accelerating,
decelerating, or turning, reduce their speed to a safe speed for passing through the ETC gate (20km/h),
and pass through the gate

Key evaluation points:

«  Confirm whether vehicle control functions in accordance with the driving profile envisioned when designing
the system
Check if differences in driving environments (tracking driving, ETC gate congestion, etc.) have an impact

N ol || ol

o o] | & il X |
When tracking driving When there is congestion near the ETC gate

14



3. Contents of tests performed in each area

3.2 Metropolitan Expressway routes connecting Haneda Airport and the Waterfront City area, etc.
(3) Evaluation patterns

@ Merging support
Application design approach:

»  Vehicles that receive information drive towards the main roadway while accelerating, striving to maintain an

appropriate time gap between themselves and the vehicles in front of them, without suddenly accelerating,
decelerating, or turning.

Key evaluation points:
«  Confirm whether vehicle control functions in accordance with the driving profile envisioned when designing the

system
Check if differences in driving environments (tracking driving, main roadway congestion, etc.) have an impact
s ] > |
Ny Ny
When Tracking driving When the main line is congestion

15



3. Contents of tests performed in each area

3.2 Metropolitan Expressway routes connecting Haneda Airport and the Waterfront City area, etc.
(3) Evaluation patterns

@ ETC gate passing support @ Merging support
2 Regeption Ef rlnain‘ |
- rpa way vel [ce arrival
ETCH—h t ] time information
v A\ (3) Control starts

ﬁ (4) Safe merging
S o \
(1)Main roadway vehicle e
2= (2=

® ) detection,

arrival time prediction

Vehicle speed

\ (With support information)

Vehicle speed

(ACtual drlvmg) Cooperative infrastructure driving | Autonomous driving -

7 N 7

60km/h /

\ /
40kmh |—— Device — ~
processing time ——
| Y J Merging completed

20km/h _— Vehicle control based on support information | J
= Speed adjustment with the aim of adjusting . !

vehicle spacing on main roadway Vehicle control based on|sensor

t information S t
Time Received support Detection by End of merging Time

Received support  Started speed Toll booth entrance information onboard sensor lane
information control




3. Contents of tests performed in each area

3.3 Haneda Airport area
(1) Overview

o Clarification of environment conditions required
for practical implementation of level 4 ART in
mixed transportation environments

Verification
items

® Analysis of factors necessitating driver involvement in mixed
transportation environments

e Effectiveness of cooperative infrastructure in regularly scheduled
transport

® Comfort when boarding/exiting

® Assessment of impact of autonomous vehicle driving on traffic
flow, and factors causing this impact

® Implement automated driving which does not

Hypotheses require driver involvement

regarding
e @ Implement regularly scheduled transport
cooperative
et © Improve comfort _ .
(Bus stop curb docking, gradual acceleration and
braking)

technologies

e Clarification of which infrastructure is required for expansion of ODD

® |dentify what infrastructure conditions are required for the
improvement of ART service

® Clarify issues to be addressed in order to cultivate a sense of
acceptability in society

Items to be provided by SIP

Infrastructure On-board test equipment

o |TS wireless roadside device (supporting ® ITS wireless/optical beacon receiver
PTPS) (supporting PTPS)

e Bus-only lane ¢ Data logger (movement management)

® Track induction magnetic markers

e Curb docking bus stop

® High-accuracy 3D map

17



3. Contents of tests performed in each area

3.3 Haneda Airport area
(2) Evaluation approach

[Infrastructure evaluation perspectives]

_ Perspective Examples of indices

Evaluation of 1. Contribution to the realization of The number of times manual intervention was performed, automated driving
' distance, reliability of infrastructure information acquisition, reliability of driving

e{:ﬁgg{?:;isred automated driving based on infrastructure information, etc.
coordination 2. Improvements to punctuality, Route times, disparities in route times, vehicle behavior (forward/backward
comfort, etc. acceleration, lateral acceleration, etc.), etc.
Impact assessment 3. Impact on surrounding traffic Storage lengths, number of vehicles processed, intersection passing time,
' etc.

[Relationship between infrastructure and affected perspectives]

1. Contribution to the realization 2. Improvements to 3. Impact on surrounding
of automated driving punctuality, comfort, etc. traffic

Own location identification
infrastructure (magnetic markers,
etc

Traffic light information O
Dedicated lane O
PTPS

O 0
e}

18



3. Contents of tests performed in each area

3.3 Haneda Airport area
(3) Evaluation patterns (Envisioned results)
. * In sections with installed magnetic markers, there was no manual intervention except for
(1) Magnetic marker usage when necessary due to external factors

* Gap distances between bus stops and bus boarding/exiting points were smaller than for
ordinary airport buses

Number of manual interventions, automated driving distance
=> The number of manual interventions is tabulated by pressing the tally counter key, and the automated driving distance is

e determined from drive recorder data.
o *  Video is confirmed to assess the causes of manual
. T“nglk W dﬁgf:é“gtﬁdz dm:fq‘;m&t:‘f:% m E interventions (lane cutting by ordinary vehicles,
unched key avoidance of vehicles parked on the street, etc.)

1:30:30

<Evaluation methods (example)>

ul

1:30:31 g’% _ 5 p—{Standard deviation
S =5 4 Little manual intervention
13133 Sz 28
3 38>
1:31:40 1 1 g 53 2 \ ¥
1:31:49 1 g =0
2 (_3D Company A Company B
[ @
. . - Number of I
@ Distances between bus stops and vehicles B oventone o mhumber of Manualnterventions ot due to
=> Magnetic markers are used to determine the distance between the bus stop Comparison of disparities in distances
platform and the position of the stopped bus, and standard deviation information, 4.0 between bus stops and vehicles
. : . . o 3.5
etc., is compared. Results are compared against ordinary airport buses. o8 5o Litte disparity
[Preclsmn stopping control] [Ordinary airport bus] 3 g ;Z
m- Distance betwee ‘. Distance between Sa i
stop and vehicie bus stop and vehicle g § 1.0
Dr|ve 1 Xcm Dr|ve 1 AA cm =S 05
c >
z B 2 mem BN
_ _ iy Precision stopping control  Precision stopping control Manual
w =

5 C A Company B Ordinary airport bus
Drive N Drive N emeany Py e 19



3. Contents of tests performed in each area

3.3 Haneda Airport area
(3) Evaluation patterns
(2) PTPS

(Envisioned results)
* Fewer stops at red lights when driving using PTPS
* Reduced route times

<Evaluation methods (example)>
€ Route times and delay times per route drive

=> Latitude and longitude information measured by GNSS receivers and drive recorders, etc., is used to determine the average route time.
Delay times resulting from stopping or not stopping at intersections with traffic lights, and the presenraiahsence of PTPS, are compared.

<—  Delaytme —®
X Y
acceleration| acceleration
35.545547 139.760188 0.03 0.05 '

35.545214 139.761126 0.02 0.11

4 Airport bus stop

&

Extended green light time
when driving using PTPS

= Reduction in average route
times and delay times

Latitude |Longitude

Delay time with/without PTPS

Lo

PTPS. No PTPS

2ouBjsIp BuiALg

120531

121128  35.544041 139.768703

Zone 1 bus stop Tabulation of Route time

number of stops
Few stops per route drive

No Yes N Yes No

Company A Company B Company C 20

@ No. of red traffic light stops per route drive

(aynoy/sdoys)

sdojs Jo Jaquinu abelany

= Latitude and longitude information from GNSS
receivers, drive recorders, etc., are used to compare
the number of intersection stops per route drive.

o Bk N W b~ 0 O

Yes 0



3. Contents of tests performed in each area

3.3 Haneda Airport area
(3) Evaluation patterns

(3) Dedicated lanes

(Envisioned results)

* When driving in bus-only lanes, average route times are low and there
is little disparity in route times

€ Route times and disparities in route times per route drive

=> The amount of time taken to drive the entire route, and the amounts of time taken to drive between intersections, are acquired and
used to determine the average route time and standard deviation, etc. _ _ _ ,
205 Comparison of time taken between intersections

. . X Y 18 2 _ S
Latitude | Longitude 16 3. Little disparity in
route times
120531  35.545547  139.760188 0.03 0.05
120531  35.545214  139.761126 0.02 0.1

121128 35.544041  139.768703

<Evaluation methods (example)>

.
(saynu

B
N

O N B O 0 O

1 Standard deviation

From From From From From
intersection a intersectionb intersection ¢ intersectiond intersection e

@ Number of sudden actions, stops, and manual interventions per route drive

=> The number of sudden decelerations at intersections (e.g. deceleration of over 0.3G) is counted, the results are used to calculate averages,
medians, 25th percentiles, 75th percentiles, etc., and the data when infrastructure is used is compared against the data when infrastructure

—a—No dedicated lane —e— Dedicated lane

~ Driving using a dedicated lane Driving without using a dedicated lane 21

is not used. s14 — ;
, T 212 — Fewincidents of sudden deceleration
The number of times - ofsuddgn _g10
deceleratio =3
per route that the Y Yes XX imes g
acceleration equaled N YY times €56
or exceeded a certain B - Taa I
level is acquired i g2
go




3. Contents of tests performed in each area

3.3 Haneda Airport area (4) Impact assessment

Stage 1) No autonomous vehicles or Stage 2) Autonomous vehicles, but no Stage 3) Autonomous vehicles and
infrastructure equipment infrastructure equipment. infrastructure equipment
(no dedicated lanes or PTPS + no (autonomous buses + no dedicated lanes | (autonomous buses + dedicated lanes or
autonomous buses) or PTPS) PTPS)

Measure traffic ' Measure traffic Measure traffic ¢§

congestion distance congestion distance congestion distance

d dNot d g | i
edicate

lane /

’ /
Conceptual

image Ordinary bus

43 Measure traffic

- ’/ Autonomous bus
congestion distance _

g Measure traffic g Measure traffic
* Driving using congestion distance congestion distance

magnetic markers
*"infrastructure," in the context of
impact assessment, refers to bus-

Observation : only lanes and PTPS

goals Assess impact of traffic Assessment of impact of "Automated driving" refers to

including autonomous buses PTPS/dedicated lane autolinated driving using magnetic
markers
Late March 2020 (observation during times when

Observation Sl s 81 0L Gaeaon el s e (obsyrsgtitgnsc?tﬁ)tts%nebg[]:—roglt:tcl):r?g igze(r)ation (obsewatimagtft%iggpgﬁzgﬁlr 2I2r212 operation

il lifting of Circular Route 8 traffic restrictions hours) y hours) y P

related to the Haneda connection road) * Mo . . .
* No driving by participants Driving by participants Driving by participants

* Bus-only lane operation hours are scheduled for 10:00 a.m. to 5:00 p.m. from April to September 2020, excluding period when the Olympics are held

22




4. FOTs preparation

4.1 Design of FOTs system
(1) Establishment of the FOTs in the Tokyo Waterfront area WG

Cabinet Office /
New Energy and Industrial Technology Development Organization(NEDO)

T

FOTs in the Tokyo Waterfront area TF

i —» Stakeholders of the FOTs
FOTs in the Tokyo Waterfront area ,
WG ;| mOEMs

: / | +JPN X9
FOTs in the Tokyo Waterfront area / .0 4

contractor - ' Verse_as =

(Operational Secretariat) )/ B Suppliers
/ ! : JPN X3
- K : Overseas X 2
/ M Others X6
FOTs Participants M universities x5
i Total: 29 parties

23



4. FOTs preparation

4.1 Design of FOTs system
(2) Safety management/general public inquiries (call center), test participants (Secretariat)

. Inquiry contact point : :
Inquiring party (1) inquiries from ?;‘irst tier) Inquiry handler (second tier)
the general public (2) Inquiry escalation 1) EmerggnCy
General public
i ] External-
Call cent (1) Emergency contact P | Cabinet Office, facing ) i
(N.a °e?<ef.) — NEDO support _ Cabinet Office
- ippon Koei esearch an S
e afety S (2) Status confirmation PP S’o)ti%gttlijosn dile r?1enct TR > —> SIP-adus
management in 2 Contact ol developmen 98T | (4) Status 1) Progress
\ the event ofan R (Mitsubishi Electric) | hofification report
~ \accident - U — e,
- (4) Response
] Map data Main) Mitsubishi Electric
(3) Response Sub) Sumitomo Electric Industries
: Viewer
i~ Main) Mitsubishi Electric
Test participants Sub) Aisan Technology

(2) Response

Distribution server

Possible* Main) Mitsubishi Electric

Lo TN o . 2) Inquiry escalation Movement management

<~ Technical v (1) Technical inquiry (2) Inquiry : system . .

K Y

' . L r : Sub) Nippon Koei

. inquiries V Not possible 1 Test vehicle on-board

R s -7 . : equipment
Communication tools, £ Main) Mitsubishi Electric
telephone, email : )
ITS wireless

e g hared : Main) Mitsubishi Electric
ote: Lommunication tools are share FOT : Sub) Sumitomo Electric Industries
by the Cabinet Office, NEDO, ] Support information

. e Operation
Consortium, and test participants ) :
Executive regarding EXpressways o, . wisubishi Electric
; ; o Secretariat ]
*t?]aSISC me(tj'a. htaf\}s::ng 1S nglt Peﬁofmed by Contact point operation hours E Inquiries regarding Wateror) Ni Koo ]

e Secretariat. When media inquiries are Weekdays 9:00 a.m. to 5:00 p.m. : FOTs areas aterfront) Nippon Koei i Infrastructure preparation

. . oo ] Metropolitan) Mitsubishi Electric | G—
received, NEDO is notified. ] Haneda) Pacific Consultants 3 s cton}\GaEclstoors et
L eparate projec
(1) Contact (2) Content notification

Media, efc. ¥  femmm——— D 0 e e e e
(3)Material 1 4 (4) Provision of

provision request ! technical materials
Mitsubishi Electric 24




4. FOTs preparation

4.1 Design of FOTs system

(3) Communication with test participants
«  The communication tool is used to share information related to the FOTs with all test participants.
« Inquiry functions, opinion-seeking functions, and other functions promote the free and active exchange of
ideas and opinions.

@ kintone

SHIBT Q
7, VESE y 45
~- /9

e 1-5 (1034) R LT RR—R (B D F Al
TRTDRR—RERR
54 BROM 1ML WE  wER
B SIEBWG 20200124 [Ci#E] 18208 (k) BSOEmEE. 5. a FIY
B —mEn 2020-01-23  ITSEEFREAMOERFILCOSFFELT(.. ®. INTOFI!
N
B ®AN 20200123 EAHEOWESYAMEE GIEEE. % = s
| masEm
B —wEx 2020-01-17 RERBHREEFECDUVT(1/17) =.. !J] =
- EE
B —mEn 20200117 SEREBEIETCY— NEBZELA . B ETCH— e g

= kFax bk F-RE

Sharing of information via the forum 135 times
Handling of inquiries from test participants 332 times
Opinion-seeking from test participants 15 times

* All figures current as of March 31, 2020
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4. FOTs preparation

4.2 FOTs in the Tokyo Waterfront area working group

Date/time Main agenda
1st May 31, 2019 Introduction of working group participants, overview of FOTSs,
meeting Status of infrastructure preparation in each area, test equipment lent by contractors
Verification contents and evaluation methods for each area, communication tool usage policy
2nd WG | July 24, 2019 Status of infrastructure preparation in each area, test equipment lent by contractors
meeting Test vehicle on-board equipment output specifications, overview of the FOTs
3rd September 25, 2019 Status of infrastructure preparation in each area, explanation of usage of test equipment and
meeting maps
Test vehicle on-board equipment output specifications, overview of the FOTs
4th WG November 20, 2019 Status of infrastructure preparation in each area, topics suggested by test participants
meeting Traffic light information equipment-side evaluation results, manual for performing FOT evaluation
5th WG January 29, 2020 Status of infrastructure preparation in each area, topics suggested by test participants
meeting Traffic light information equipment-side evaluation results, overview of the expressway FOTs
6th WG March 30, 2020 Exchanged opinions on status of infrastructure preparation in each area, the report of the
meeting experimental equipment tests result, the FOTSs results in FY2019 by communication tool

FOTs will be carried out using working groups and communication tools to actively exchange ideas

and opinions

Consensus with test participants regarding evaluation methods and conceptual images of output
«  Sharing of information such as test equipment, data, etc., and sharing of opinions regarding

improvements

« Reporting on test status, etc., by test participants
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4. FOTs preparation

4.3 Overview of test equipment and data
(1) Experimental system configuration

FOTs in the Tokyo Waterfront
area Consortium

Upload log data using a
communication tool @

= Test vehicle on-
board equipment log file

= Counter data file <

Viewer display device
(prepared by test participant)
o] >
High-accuracy 3D map DM data
Viewer software Log data
API software

Software for log collectiol
(4-2]

High-accuracy 3D map
(Linking map and informdiiea
API software

(4-3]

High-accuracy 3D map
(Install is dependent on
test participant)

Loaned
]<~ Movement management system equipment
~ (Running path)
\ Automatic transmission
Mail SD cards \
* Video data file
|

Time information
/ Location information

GNSS receiver ‘/-(u.',k;‘f.m

*Recording device of video
data for assessment, etc.

ETC2.0 on-board

[ Upper-level server J

| Upper-level server l

| | — |
ETC2.0 roadside PTPSIDSSS
wireless device
Traffic signal
information
(1) @ ETC gate pass support information

(1) ® Main roadway merging support informatio

PTPS information

equipment with advanced
infrared beacon support

Test vehicle on-board

N0

; on* PTPS optical
> beacon ] |
I—( 1) @Traffic signal information

1) @ Crossing pedestrian detection information
(®Vehicle detection information

ITS wireless receiver

equipment (BOX-PC)
- for Traffic signal

ITS wireless
roadside unit for

PTPS information* J

-

information

Vehicle control
(Test participant)

|

supplyingTraffic
signal information

P

* PTPS information is output from ETC2.0 on-board
equipmentand ITS wireless receiver set up information

(1) Dynamic information:

(2) Semi-dynamic information: —
(3) Semi-static information:
(4) Static information:

Information received from ITS wireless receivers [@ Traffic signal information, @ crossing pedestrian detection information, (&
vehicle detection information) ]
Information received via ETC2.0 on-board equipment [@ ETC gate pass support information, & main roadway merging test
information]

High-accuracy 3D map, map update data (test area only)

DSSS: Driving Safety Support Systems
PTPS: Public Transportation Priority Systems
DM: Dynamic map (High-accuracy 3D map)
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4. FOTs preparation

4.3 Overview of test equipment and data
(2) Data collection flow

Test particjpant’s work

System (Server)

Travel history

file

Conversion Tool

] Analysis Tool
Analytic results | conversion Tool
__ (excerpt)

Web display
b o o o o
Movement o e e -
management Video data storage equipment

Always online
__________________ I Movement management

Drive recorder
(SD card)

Video data

Travel history

file file

1

Extraction and conversion tool

Communication Tools

>
e
Video data I
file

>
e
management | < ¢
travel history Travel history .
files file board equipment log

Video data

file

Travel history

file

Data submission

equipment

Travel history

data

Provision of log output tool

Electronic counter

<

/

ata qubmission|

Viewer display
terminal
Laptop)

N2
~

U

Analysis terminal

3

i Analysis tool
Analytic . y
m<::l Log analysis Conversion tool

Consortium and Secretariat

Log file P Provision of log output tool

j t Log Output

Log storage
(1)GNSS receiver information

Electronic counter

log file

(2)ETC2.0 OBE information

(3)ITS wireless receiver
information

@‘
)l
@‘
l
@‘
)l

(4)Data conversion

information

(5)CAN output information

>
=

GNSS receiver information GNSS
< receiver
) , ETC2.0
) ‘ETCZ.O OBE information on-board
Test vehicle | .
on-board equipment
equipment ITS wireless receiver
(BOX-PC) g—nformation ITS wireless
receiver
Test vehicle




4. FOTs preparation

4.3 Qverview of test equipment and data
(3) Create and update High-accuracy 3D map

(DChanging the scope of mapping all areas of the waterfront subcenter (excluding the section from Shinbashi to Harumi Ohashi Bridge)

L "I\Ie|ﬁ/.'>‘c.open .
N~ (Expand) =

an Jspoansam

e

r=memn

<%~ fam
n_ g
NG

S o siline

Measurement MMS measurement approx. 54 km x 2 times
conditions 60 GCPs installed

Scope of the diagram Approximately 19 km

When to release (1) October 2019

(2) April 2020
(3) October 2020 (Cabinet Office decision pending)

FY2019 FY2020

10

121 2 3 | 4 5: 6 78

Construct
ion

Construction schedule unknown

' Impleneéntation
o APlan™s
: .= 3
< Legend SIP Phase 1 Maintenance Routes
v — (No update)
Waterfront subcenter
(SIP Phase 1 Data Update Available)
s - \aterfront subcenter (New Measure)

Measutemerit and visualization

Ral
I

Map

(1)

Measurement and visualization

Rdlease {2)

Measurement and:visualization
>

»

Release (
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4. FOTs preparation

4.3 Overview of test equipment and data
(3) Create and update High-accuracy 3D map

@2nd release for the Haneda Line : March 2020

(@Wangan Line i JCT, renewal of support for construction of connecting road between the Haneda Line and

the Wangan Line (May 2020)

(®Signal information support at the Shiodome Exit (Not included in the implementation plan)

Treat as a general road

X Shiodome Exit
‘ to provide the signal information

Main line construction near Oi JCT to
\ April 2020

1 Based on the above, prepare a
£/ ¢ temporary shape.

5

$
P RER

Metropolitan Expressway: Haneda and Wangan routes
Routes: Measurable points in Haneda Airport area

<Scale of expressway>

Measurement conditions

MMS Measurement
Approx. 26 km (Haneda Line) + Approx. 9 km (Wangan Line)

Scope of the diagram

Renewal: Approx. 47 km (license fee)
New approx. 26 km (Haneda Line) + approx. 9 km (Wangan
Line)

When to Release

October 2019

Early March 2020 (2nd Haneda Line)

Around May 2020 (Second Wangan Line)

Around October 2020 (Cabinet Office decision pending)

(1
(2
@
(4

<Road size (Reference)>

Measurement conditions

MMS measurement: approx. 9.8 km with GCP installed: 10 sites

Scope of the diagram

Approximately 9.8 km

When to Release

(1) October 2019
(2) April 2020
(3) Around October 2020 (Cabinet Office decision pending)

" RS
FY2019 FY2020
7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10
CoNStrUC- [uuunsnnnsssnnnsnsnnsunnninnnnfnnnninnnnpnnnnp After completion of Oi JCT
£ tion > Main line constructioa near Qi JCT measurement and visualization as updated data
Xpress- ot bk < W) A
way sdraw wh ite-Tines >0
Map : Release (1) Measurement and Visualizgtion o = 3
Measurement and (V\iangan Line)
Const Measurement and isualiza:tio}g | a @ ement and visualization
onstruc- oledse Reldase (4
tion (Haneda Line) @
General
road Release (1) Rejease (2 ‘ °
Map Measurement and Measurement and visualization ® Measurement and visualization
visualization i Rel (3)
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4. FOTs preparation

4.3 Qverview of test equipment and data
(3) Create and update High-accuracy 3D map

@April, 2020 : Create map of Haneda Airport area (current version assuming update)
(@O0ctober, 2020 : Update the map corresponding to road construction and create a complete map reflecting the new road

connection

Measurement conditions MMS measurement approx. 20.8 km
20 sites with GCP
—— \/;
— ' Scope of the diagram Approximately 14 km

bridge |
1
®Shaping = experiments and demonstrations @Support for road construction = update + new When to release (1) April 2020
possible : April 2020 road : October 2020 (2) October 2020
o Tenkubashi
R - Bus stop planned on the firs FY2019 FY2020
i ight-turn lane extension Kokusaisen
O f:r';i:(;‘:nea J200) R‘::E":‘i‘é?:ﬁ’.':ﬂ‘i,":,"%.}?; N 7089 :10iM 12 1 2 3[4 5 6 :7;i8:9:10
. *Organized based on existing ERLEEELLL 2
| information of the consortium for Section (d) construction >
g demonstration experiments ‘Airport side bus stop

LM e
Airport-side bus stop to bt | Constructi Section (k) construction
installed on >
(Around March 2020) Bus stop on the first zone side

Haneda Kuko
Nichome

Lot Line Changes
Scheduled (The timingis
being adjusted.)

sssssssinsnEnanennissnpnnninnnnnnnpn
Section (c) gonstryictior

Completion

{to be newly.
April-May 2020

n. Relgase (1) Release (2)
. Mep , ® »®

Se Measurement and Measurementand

~ = Sclion suremen

\ ) ‘ visualization visualization i

-—
¥ “~=oo RO®O

Until the end of March 2020 2T

construction of the Haneda connection road and Tama River
revetment likely to continue

Haneda Kuko "] ™
Nichome
“ Road construction and magnetic marker installation to be completed by the end of September 2019/

- Road construction and magnetic marker installation to be completed by the end of March 2020.

Road construction to be completed after April 2020

Road construction process unknown
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5. Verification of evaluation

5.1 Evaluation using equipment side test equipment
(1) High-accuracy map evaluation (October 2019 release)

- Driving video (September 2019) Viewer/measurement images
F 1 , — \f 1

Status when measurement was performed (July 5, 2019)
There was no zebra crossing zone, no carriageway edge line, and
the carriageway markings stopped mid-way

<Differences between viewer images and driving videos>

A new carriageway edge line was added on the left side of the carriageway
and a new zebra crossing zone was added on the right side.

The way the lines were drawn was also found to have changed between
when the map was created and when the carriageway markings were drawn.

(this information was also supplied to test participants)

|i> » Differences were found between the June/July 2019 measurement and the September equipment evaluation
» Based on these differences, plans have been made to supply updated map data in April 2020 32



5. Evaluation and verification

5.1 Evaluation using equipment side test equipment
(1) High-accuracy map evaluation (March 2020 release)

Driving video (February 2020) Viewer/measurement images

T 035,569 0139.7466_0571

Y 2020487706 11:53:0

c BN e o

(T3 <Differences between viewer images and driving videos> Status when measurement was performed (November 9 to 11, 2019)
g: The destination sign was found to have been removed. Destination sign present

=

This was due to change over time, and is not a problem.

Differences were found between the November 2019 measurement and the March equipment evaluation (this
information was also supplied to test participants) 33




5. Evaluation and verification

5.1 Evaluation using equipment side test equipment

(2) ITS wireless receiver evaluation

The reception of traffic light information from ITS wireless roadside units was tested in the Waterfront City and

Haneda Airport areas
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oConfirmation of traffic light information receptlon linking of traffic light
information to high-accuracy 3D map, and output to vehicle control
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5. Evaluation and verification

5.1 Evaluation using equipment side test equipment
(2) ITS wireless receiver evaluation

Implementation of driving experiments in areas receiving radio waves from many ITS wireless

roadside units

13:1|8:30

v

7 ==t
. -— O . g

F R A
e ® -, * Reception of signa \
8 el I mforma‘uon continues -
ﬁ . @ : . Without problems ——
11 o —T1 :
16 @ © .

....................... N rovors rovore proves rrovevs Toveg B e i
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OConfirmed that traffic signal information can be received

normally even in areas where radio waves from many ITS

wireless roadside units are received
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~—s— 71 Tokyo Wangan Underpass Exit
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5. Evaluation and verification

5.1 Evaluation using equipment side test equipment
(2) ITS wireless receiver evaluation

Outputs driving profiles of automated driving and manual driving

Museum of Maritime Science Automated driving Manual driving
Entrance Intersection / Speed[km/h] \ Speefkmi] )

;1
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% o0 \‘.“HN\ 300 MWVM/\,\
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5. Evaluation and verification

5.1 Evaluation using equipment side test equipment
(3) Expressway test vehicle on-board equipment

evaluation -
| ixe
Test item Results S —— ETC, gene Closed
Information pattern: 4x4=16 patterns = | “ b : :
ETC gate (booth 1=ETC, mixed, general, not defined) OK E L s 1 LI .
passing support | (booth 2=ETC, mixed, general, not defined) ' % ’ !" ad '! F
information : - T
Change to number of vehicle control outputs OK =
Driving pattern change
(normal driving/driving off-center/side-by-side two vehicle OK
Merging support | driving)
information Change to number/timing of vehicle control outputs OK -

— — ETC gate pssing support information
Sensor abnormality display confirmation oK (comparison of viewer display and test video data recording device image)
February 28, 2020, 12:02:49

L —
ol E " o

Test vehicle
In front of cruising line merging
area (downward slope)

Cruising line vehicles 5 to 11
est vehicle

Already passed physical gore

—|Driving on cruising lines
~ | (upward slope)

| Test vehicle
Passing physical gore area (Om)

:| Merging between cruising line vehicle 1 e o
{1 and vehicle 2 Merging support information

(comparison of viewer display and test video data recording device image)

, : , , , February 28, 2020, 12:03:11
Data displayed on merging support information conversion tool 37

Cruising line vehicles 1
to4

Driving on cruising line in
front of physical gore area




5. Evaluation and verification

5.1 Evaluation using equipment side test equipment
(4) PTPS test vehicle on-board equipment evaluation

Confirmation of transmission without priority control has already been performed

(1) Confirmation of transmission of optical beacons used by PTPS

No. Test item Results
(1) Haneda Airport| Route 2 [Confirmation of uplink OK
2-chome [ Route 3 [Confirmation of uplink OK
@) | ™ aeminal | 2oute 3 |Confirmation of uplink oK
(3) Teé]ll((il;?::h' Route 1 |Confirmation of uplink OK

* Confirmation is currently in progress for traffic light information (1)

to (3) and output to vehicle control

Optical beacon w/ PTPS support

Central
device

Traffic light control
information

I Wi F 0 ITS wireless roadside
(discrete transmlsswn/receptltﬂ)’ unit for DSSS
- continuous transmission

< ‘ MaD

Uplink
PTPS information: Downlink
2R

fl No downlink in this area. o |?

(2) Confirmation of transmission of ITS wireless devices used by PTPS

No. Test item Results
Confirmation of uplink and passing oK
Route 1 determination
Confirmation of downlink and outputting to OK
(1) Haneda Airport vehicle control
2-chome West Confirmation of uplink and passing 0K
Route 2 determination
Confirmation of downlink and outputting to 0K
vehicle control
. . Confirmation of uplink and passing
2 Int} 'Iét;rsrplnal Route 1 |determination OK
Confirmation of downlink OK
(3) Tenléggtashl (scheduled for completion in May 2020)

L Central
Determination of device
PTPS .Support ITS wireless roadside 4 Traffic light control
Uplink detection area.  ynit wi PTPS support = information
Time information (continuous

. . . i i i .
A transmission/reception)

Vehicle status

information =

PTPS priority requests shapé Jinformation
ce -:' PPC I f i0

information
ir ]’ ato

vy
a4

Bus passing determination point 1 Bus passing determination point 2

* Confirmation is currently in progress for traffic light information (1) and (2) and output to vehicle control
* (2) Confirmation of crosswalk pedestrian detection information and output to vehicle control

are scheduled to be performed after information is provided



5. Evaluation and verification

5.1 Evaluation using equipment side test equipment
(4) PTPS test vehicle on-board equipment evaluation
Confirmed extension of number of remaining seconds by supporting PTPS at international west
intersection in Haneda Airport area

B2 1 BT 2
EFRAREE (75081 /4] EFRHREE [75882: 754
90.0 250
——
80.0 \
700 200
60.0
150
P2 50.0
40.0
100
30.0
20.0
10.0
0.0
88 3 398 8 8 8 8 % Q8B 88 3 9y &8 3788 8 38 8
2 2 2 8 8 3 8 8 23 3 BN 7 73 0 Y 83 3 8 8 3 8 9§
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g EIRRERET (75082
Extension ¢f-number of remaining
500 \ d b rt PTPS
seconds byl supporting
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150
P3 50.0
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0.0
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5. Evaluation and verification

5.2 Evaluation by test participants * Results as of March 11, 2020

(1) Driving plan/driving results

(Unit: Vehicles per day)
350 327 350
300
250

200

309
210
195 184
150 95
100
00 9 I 20 25 34 47
0 I - | [ | . I :-“

Plan - Actual Plan - Actual Plan - Actual Plan - Actual Plan - Actual Plan - Actual

o

300
250
200
150 105
76
0"- :,“"'t..“ 128 8 o 26 o 40 " 53 6 28 o I I
My B, < | | |

Q

Plan - Actual Plan - Actual Plan-Actual Plan-Actual Plan - Actual Plan-Actual Plan - Actual

Oct Nov Dec Jan Feb Mar Oct Nov Dec Jan Feb Mar Apr

Waterfront City Not yet recovered Metropolitan Expressway
(likewise for other areas)

No. of test participants with driving plans/no. of test participants

350 ..
200 that actually performed driving
250 Waterfront City Metropolitan Haneda Airport
200 Expressway
150 - 113 118 Plan Actual Plan Actual Plan Actual
100 57 71 October 6 4 1 0 2 0
5 12 o 32 0 I 2 I 14 I 1 I November 8 4 2 0 3 0
0o = u = December 14 10 3 1 3 2
Plan - Actual Plan - Actual; Plan - Actual Plan - Actual, Plan - Actual; Plan - Actual Plan - Actual January 13 8 3 1 5 2
Oct Nov Dec Jan Feb Mar Apr February 14 8 3 0 6 1
Haneda Airport March 13 4 - 6
April 14 7 - 6
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5. Evaluation and verification

5.2 Evaluation by test participants
(2) Total driving distance

October 15, 2019, to March 31, 2020 (approx. 5 months and a half): 14,202.4 km
(totals based on movement management system operation history)

Total driving distance[km]

6,000

5,144.7
5,000

4,000

31219 930602

3,000

2,000

1 222 0
83

1,000 —5233
o L BN

October November December January February March

Total driving distance, based on movement management system operation history

(as of March 31, 2020) 41



5. Evaluation and verification

5.2 Evaluation by test participants

(3) General overview
The number of days of driving, number of days of automated driving, goals of drives, etc., for individual test
participants during the October 15, 2019, to March 11, 2020, period are shown below.

Participant

Days of

Days of automated

identifier | driving driving Main targets for 2019 Remarks

3 38 ” \Ij;)ﬁiucfezn acquiring data during local driving of autonomous Confirmed remaining seconds with margins
Performed confirmation of confirmed

b 3 0 Focus on acquiring local basic data for use in development remaining seconds/remaining seconds with
margins

C 3 0 Focus on acquiring local basic data for use in development Generated dedicated maps for own vehicles

d 15 0 Focus on acquiring local basic data for use in development Performed driving in Haneda area

e 28 0 Focus on acquiring local basic data for use in development Drove in specific environment

f 6 0 Focus on acquiring local basic data for use in development Confirmed GNSS reception status

g 37 0 Focus on acquiring local basic data for use in development Specific driving route

h 0 0 Prepare test vehicle in 2019 Numerous inquiries regarding devices

i 2 0 Focus on acquiring local basic data for use in development Performed comprehensive driving

] 5 0 Focus on acquiring local basic data for use in development Drove around perimeter of area

K 0 0 Prepare test vehicle in 2019 -

. . Performed comprehensive automated
I 4 1 Focus on autonomous vehicle tuning

driving

42




5. Evaluation and verification

5.2 Evaluation by test participants

(3) General overview
The number of days of driving, number of days of automated driving, goals of drives, etc., for individual test
participants during the October 15, 2019, to March 11, 2020, period are shown below.

P.artlcl.p.ant Da.y§ of  Days of'a llltomated Main targets for 2019 Remarks
identifier driving driving
m 5 0 Focus on acquiring local basic data for use in development Specific driving route
0~ . . P
n 2 * Reported performing Focus on autonomous vehicle tuning Specific driving route
automated driving
0 0 Prepare test vehicle in 2019
21 0 Focus on acquiring local basic data for use in development Specific driving route
fi ini ith
q 2 0 Focus on acquiring local basic data for use in development Con |.rmed remaining seconds wi
margins

r 0 0 Prepare test vehicle in 2019 -
S 3 0 Focus on acquiring local basic data for use in development Performed comprehensive driving
t 2 0 Prepare test vehicle in 2019
u 6 0 Focus on acquiring local basic data for use in development Specific driving route
v 0 0 Consider test contents in 2019 No test plan has been submitted
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5. Evaluation and verification

5.2 Evaluation by test participants
(4) Feedback to test participants

(1) Daiba: Friday, December 27, 2019, 10:10 to 10:10 (automated driving)

o’gﬂﬂﬁﬁ L

E—THE
il

ANV TLE
AN Pl
OO P LE FE R
; BRI
e (0} 4
<4 H IR
Lt FEO T
. AuR-AD FU=T8 .
ABRAEAD JEREY TS ER
aigs wiE
g gH-smAn
A
Bt BRI
SEROBESON), 0 BEBRERT () .
- f
O B — () oy e
P

JOHFEAD
o!ﬁiﬁﬁﬁ%!ﬁﬁ - .
ke
(FUALRA
Intersection . . Center | Direction of
. Name of intersection| " .

passing order point time | movement

1| Telecom Station-mae 10:02:03| Rightturn

2 | Telecom Center-mae 10:06:01| Rightturn

[N Tnlnpnﬁ Elziman 10-02-2Q Eanayard

[ 56 | Aomi 1-chome 10:10:32| Forward

57 [ Telecom Center-mae 10:11:10| Rightturn

Y ESAT LB (WA

WiT

e IzRZTE 1

VITSHIBESEE 8

® H55 0 BiszS @ 555

o M@ At

YESAILO—S—BiE (#5) ] +

YERENEE (6]

1z
e o] F
3
e 2
&5 -
G 11005 11:10
= BMW
A EEERET—5) BENAT Yo S—>BE {PRA R

+ Leaflet | MapFan API

* An obstacle made it difficult to identify the color of the traffic light

* Traffic light information from the ITS wireless roadside unit was used for automated

driving (straight)

¥F VESERUM M | EiE g7

19:10:15 104025 19:10:35



5. Evaluation and verification

5.2 Evaluation by test participants

(4) Feedback to test participants

(2) Daiba: Wednesday, January 8, 2020 13:48 to 13:49 (automated driving) Sudden decelergtion (045G)

“d/‘f‘/?ﬁ-lﬂ < fﬁﬁETE YESAILO -5 Bl (W) 2020801H08E | 13 M| 28 ® s SuB
plii'-"lﬁ.r\l:l T IR e L
’ ja._-rg.:ﬁﬂﬁmﬁ : . W7 R W LE
% : .(?I_IJ—,S\E YEREHE [km/h]
o A ’
it e etE— ) \
EREANSESEE  HABRRE= G FEERTVI-HO 2:
& IBERAE — () 5 bR ;
= T TE 13:48:20 13:48:30 13:48:40 13:48:50 13:49:00
AL _ e I \1 vaTE o
AAEL LB FH—-TH = IPIU—T—t@ F ngl,.L\t 4 5
SE-TEE
O PEAD - :
R B EE R S B t
FUaLEY B —
BaAE S RET & =LA
Z\' bl L ERET
Intersection . . Center | Direction of
. Name of intersection L
passing order point time | movement
’." ElERET—5) EROAS +* Z—Bm A fiﬁl&
1| Telecom Center-mae 13:15:14| Right turn e AR
2 | Telecom Stafionmae | 13:1557|  Forward Sudden deceleration in front of intersection providing remaining no. of

seconds (confirmed)

* Traffic light information from the ITS wireless roadside unit was used for
133739|  Forward automated driving (stop)

Tokyo Wangan Police

18| qenr
Station-mae
: ) ) * The driving area ended in front of the Telecom Station-mae intersection, so there is no center
19 [ Telecom Station-mae X X C . .
point time for the intersection
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5. Evaluation and verification

5.2 Evaluation by test participants
(4) Feedback to test participants
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(3) Daiba: Monday, January 20, 2020, 17:04 to 17:

‘ I LEm EE—-TH
§ EE-TEE
\Wﬂ@ﬁ)\u
FEEAEEEEN
i FLaLty s~
ﬁ‘maﬁﬁé"ﬁiﬁﬁiﬁ
,flf_lj_.mﬁﬁ
Intersection Name of Center | Direction of
passing order intersection point time | movement
1| Ariake 3-chome 15:18:15| Forward
o | Ariake 2-chome 15:20:33|  Lefttum
South
Central Odaiba No. 1 .
55 (North) 17:04:26 | Forward
[ 56 | Daiba 17:04:40 | Rightturn
57 | Daiba 1-chome 17:05:39| Forward

05 (automated driving)

VRSATLa—5—BR (175)

YA EE—I
FYYIARRE—F

LIASUE .
(AN — VSRR A

. " AEEEFHH - TAZZEE-IL

Vi) X

* Backlighting made it difficult to identify the color of the traffic light
* Traffic light information from the ITS wireless roadside unit was

used for automated driving (right turn)
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5. Evaluation and verification

5.2 Evaluation by test participants

(4) Feedback to test participants
(4) Daiba: Wednesday, March 25, 2020, 18:20 to 18:22 (automated driving)

. Receive signalinformation  JrU—saa A 1 [ARE3: 44 ]

number of remaini

) = manual driving
3., automated driving using infrastructure information
s -
q8§o(- " I I
(2] [ ]
D50 ! I Start at a green light R

L Intersection approacht Stop at a red light |

50

automated driving

300

! B (km/h)

| Stop
= Pedestrian I

il
11L

automated driving

S HLERE (G)

Changes in car acceleration
verage acceleration in per second

8:22:09

8:22:14
9

8:22:19

drive between intersections—enter the intersection—stop at line
manual driving
recognize a green light—start and turn left—
recognize pedestrian + stop—pass the ntersection
automated driving
pass the intersection—drive to the next intersection
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